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2hia-proJect  has  been  concerned  with  postesponential  growth  and  the  so-called 
stationary  growth  phuse  of  bacteria.  Exponential  growth  can  cease  for  different 
reasons,  one  of  which  is  depletion  of  an  essential  nutrient  from  the  medium. 


We  have  shown  earlier  that  depletion  of  different  nutrients  results  in  different 
patterns  of  postexponential  growth,  and  different  types  of  "resting"  cells  (f . 
faccalis).  These  cell  types  can  differ  greutly  in  their  percentage  dry  weight 
content  of  wall,  membrane  and  cytoplasmic  substance,  and  show  corresponding  mor- 

*s 

pnolcgicul  differences.  The  aim  of  the  work  under  this  Contract  has  been  to 
understand  the  biochemical  mechanisms  which  Underlie  these  phenomena  of  morphologi¬ 
cal  differentiation. 

Concurrently  with  the  ONR  Contract  the  work  has  also  enjoyed  the  support  of 
the  American  Cancer  Society  and  the  National  Institutes  of  Health.  Additional 

O 

work  was  made  possible  by  an  award  from  the  Deutsche  Forschungsgemeir^schaft  for  a 
one -year  guest  professorship  in  Germany  at  the  University  of  Gbttingen  and  the 


Biolcgische  Bundesnnstalt  in  Braunschweig  (1968-69). 
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During  tne  coat  rati  period,  cystine  has  teen  tne  center  of  attention,  because 
it  had  become  apparent  that  this  amino  acid  plays  a  major  role  In  the  synthesis 
or  both  wall  and  membrane  substance  during  postexponential  growth.  During  ex¬ 


ponential  growth  the  organism  does  not  depend  on  exogenous  cystine,  as  long  as 


methionine  is  available,  because  cystine  can  by  synthesized  from  methionine 


lofr  synth< 


through  a  well-known  metabolic  sequence .  However,  under  postexponential  con- 
ait  ions  optimal  production  of  wall  and  membrane  substance  requires  a  nutritional 


supply  of  both  methionine  and  cystine*,  i.e.  methionine  does  not  function  as  u 


precursor  for  cystine,  and  the  question  arises:  Why? 


In  this  connection  it  became  clear  that  cystine,  in  addition  to  its  be  it  or 
mown  major  functions  (source  of  -3H  groups  and  -S-S-  bonds)  is  also  unique  as 
«a  amino  acid  essential  for  the  synthesis  of  the  metabolic  transfer  agents. 
Coenzyme  A  and  Acyl  Carrier  Protein  (AC?) .  Both  contain  pantetheine,  which 
originates  metaboiically  from  the  vitamin  pantothenate  and  the  .‘sni.no  aeiu  .\/:r,;.no, 
and  both  (CoA  and  AC?)  are  specifically  needed  in  tne  metabolic  transfer  o:‘  acyl 


groups . 


We  know  of  two  specific  sites  of  acyl  transfer  in  the  biosynthetic  events 


that  underlie  the  growth  of  S.  fneculis  and  similar  organisms .  ihose  ar. 


(a)  the  acetylation  of  hexosamine  in  the  synthesis  of  acetylmuramic  acid,  ar 


(b)  the  acylation  of  fatty  acids  in  the  synthesis  of  lipids. 


Process  (a) 


'pears  to  "be  specific  for  the  synthesis  of  wall  substance  and  process  (b)  for  the 

.orthesis  of  men  crane  substance,  i.e.  ouramate  is  a  specific  constituent  of  wa.il 

’  ’  lin.td  is  a  specific  constituent  of  raerbrn.no .  The  fact  that  the  acyl  carrier 
it stances  depend  on 

ibctanee-deper.ds-ef  cystine,  and  that  they  function  specifically  in  connection 
Lth  wall  and  r.esbrane  substance,  thus  sears  to  "explain"  the  role  of  cystine  in 


'  !/?*’  w!  "h  r>os  !,*  'XT't  >**'  »n  *.  *  *  f  we’  ‘  *  >  *  r<’vibr?»no  forvialion. 


rent  ’o."  '"1  above,  '•’v  t  il\u  .  .g  jkm: t.oxiwu'nt.in  l  growth  o\ .*  1 


s.v ’resized  iron  "icthicninc,  way  have  its  explanation  In  the  r.o  Me 


:r".. ability  ,s"  relevant*  enzyme  and  er*f an ‘ ors .  This  view  is  supported  by  several 

•rvrtions .  .••’irsl,  the  growth  curve  ’.n  a  cyot.!ne-free  medium  closely  _•••.  •  "hies 

V  J‘  *  •*  n  *  *  y  *  ■  *  •••  '/  *n  '  rr '  <?">,iur*  '  V.  p  *!\it',nl  °  ny*  3  hours  of  "O  ' !  •  v  :  -mi  „ 
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''  rv*~  -r  \r-~r,  •  »■»  P  ee\  - 


rotein(s)  concerned  with  the  r.ethionine-to-cystir.e  reaction  path, 


'.'■''i  :  .r*2  r.ynther  Izcd  during  oxDor.or/tir.i  £2*cvtli  •  "curv  \ vo "  r'on'tGXponcn't i*.nr.r.y  :\r 


Arriclon.'t  rjjr.oun't  Tor  c.  liisi'ted  tino 5  ujrfcil  tholr  ir.e'ts.’bolic  degrade,*  ion  if*  cc 
.coed,  bee-  vne  of  the  lack  of  essential  arsino  acid(s).  Second,  during 


•gonentinl  growth  CoA  undergoes  rnpid  degradation  and  do  novo  synthesl 
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ro 


entior.ed,  the  only  truly  essential  amino  acid  present  during  postexponential 


rowth  was  methionine.  However,  when  all  essential  ami,Qri  acids  except  one 
threonine)  are  present  postexponentiaily,  the  evidence  suggests  that  also  here 
he  rr.ethionine-to-cystine  process  is  severely  restricted  postexponentinily, 

in  implying  enzyme  degradation, 

(>r  ')1>:;i>rval.lt.'n!i  'inv  riot.  reached  t.he  ntntfo  oL*  Maturity  I'ov 

ublication,  because  of  lack  of  -t  cations  which  have  matured 
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